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STORING AND RETRIEVING ENCODED DATA STREAM WITH SPECIFIED TIME OF 
DELR^ERY ON A HARD DISK 

RESERVATION OF COPYRIGHT 
This patent document contains material subject to copyright protection. The copyright 
owner has no objection to the facsimile reproduction by anyone of the patent document, as it 
appears in the U.S. Patent and Trademark Office patent files or records, but otherwise 
reserves all copyright rights whatsoever. 

BACKGROUND OF THE INVENTION 

1. Field of Invention 

The present invention relates to certain types of apparatus and methods for storing 
multimedia information to and retrieving multimedia information from a storage medium, 
such as, for example, a hard disk, magnetic tape, optical disk, and a writable CD. 

2. Description of Background Information 

Muhimedia information is encoded and packetized using an accepted standard. The 
multimedia information is encoded and packetized for transmission via a transport stream 
from a source to a destination for decoding and playback. Some of the packets include timing 
information, which is critical for playback. Typically, the data is transmitted from the source 
to a destination over a channel having a constant delay. Due to the constant delay, the 
temporal information carried in the transport stream is preserved. 

Media are increasingly utilized and applied for storing and playmg video programs in 
digital form. Such media may include, for example, a hard disk, magnetic tape, optical disk, 
a writable CD, and any other device capable of storing digitized multimedia information. For 
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example, industries, such as television, movie, and music industries are increasingly 
employing the use of hard disks. Applications, such as MPEG-2, transform video and audio 
contents forming a transport stream (TS) of packets of information. 

There are many types of packets of information, each identified by a unique identifier. 
5 Some of the packets may contain a Program Clock Reference (PGR) field, which carries the 
timing information that allows the decoder clock to periodically resynchronize components of 
the video/audio with the assistance of additional time stamps; such as a decode time stamp 
and a presentation time stamp. The PGR field allows the decoder clock to track the encoder 
clock so as to not underrun or overrun the decoder's buffer. Timing information is carried 
10 only in the PGR packets, which occur at time intervals not exceeding 1 00 milliseconds. 

When the TS is delivered through a constant delay transmission channel directly fi-om 
the source, such as an MPEG-2 TS encoder 1 02, to a receptor, such as an MPEG-2 decoder 
104, there is no problem in reconstructing the video/audio contents. See Fig. 1 . In this 
arrangement, the decoder extracts the PGR values in the packets and generates the clock using 
circuitry to form a phase locked loop. The temporal relationship arising fi-om the direct 
connection allows the receptor to recover the original clock. The intervening packets of 
information that do not have PGR fields (non-PGR packets) do not interfere with the timing 
information since the decoder decodes the encoded packets as it receives each packet. 

However, when there is no direct connection between the source and the receptor and 
20 no constant delay therebetween, it may be impossible to recover the original clock. One such 
instance is when the video is stored on a hard disk for playback at a later time. Figure 2 
generally depicts the movement of a TS in such a system. For instance, the encoder 102 
dictates the arrival of the packets for storage on the hard disk drive 202. The hard disk drive 
202 incorporates a timing generator having the clock rate of the encoder used to generate 
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PCR values, the storage apparatus monitors the output of the timing generator and outputs a 
packet when the PCR value in the packet equals the value in the timing generator. However, 
for non-PCR packets, there is no timing value for comparison. Therefore, the decoder does 
not know when to output these non-PCR packets. This may result in an incomplete or tuzzy 
5 video or audio playback. Other problems that may arise are loss of color and "jumpy" 
pictures. 

Thus, there is a need for a method and apparatus that allows for the storage of digital 
packets and for accurate retrieval of the stored information with a certain required timing. 

SUMMARY 

i'Q In an embodiment of the invention, a method is provided for storing multimedia 

information to a medium. Encoded packets of the multimedia information are received. The 

1 encoded packets include timing information in a subset of the encoded packets arriving at 
2 least every predetermined time period. Storage timing fields are added to respective 
corresponding encoded packets. A value from a timing generator is stored into a given 

1 5 storage timing field when the corresponding encoded packet does not include the timing 
information. A value from the timing information of the corresponding encoded packet is 
stored into the given storage timing field and the value in the timing generator is reset when 
the corresponding encoded packet includes the timing information. The encoded packet is 
then stored onto the medium. 

20 In another embodiment, a method is provided for retrieving multimedia information 

stored on a medium. A signal recorded on the medium is read, the signal representing 
encoded packets of multimedia information. A respective corresponding encoded packet 
includes a given first timing information in a storage timing field. The given first timing 
information in the storage timing field is compared to a timing value from a timing generator. 
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The given storage timing field from the respective corresponding encoded packet is removed 
and the respective corresponding encoded packet is output to a decoder when the comparing 
of the first timing information and the timing value indicates that a respective transmission 
time has been reached. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The above and other objects, features, and advantages of the present invention are 
further described in the Detailed Description which follows, with reference to the drawings by 
way of non-limiting exemplary embodiments of the invention, wherem like reference 
numerals represent similar parts of the present invention throughout the several views and 
whereinfs: 

Fig. 1 is a prior art depiction of an arrangement for decoding with a constant delay 
using phase locked loop circuitry; 

Fig. 2 is a depiction of an arrangement for storing multimedia information to and 
retrieving multimedia information fi-om a hard disk drive; 

Fig. 3 is a system diagram of one embodiment of an apparatus for storing information 
on a mediimi; 

Fig. 4 illustrates the packets of information over time as they enter the storing 
apparatus; 

Fig. 5 illustrates the packets of information with storage timing fields added by the 
timing field adder; 

Fig. 6 depicts a flow chart of the method of storing information on a medium using 
one embodiment of the present invention; 

Fig. 7 is a system diagram of an embodiment of an apparatus for retrieving 
information stored on a medium; 
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Fig. 8 depicts a flow chart of a method of retrieving information stored on a mediimi; 

Fig. 9 depicts a system diagram of an embodiment of an apparatus for storing 

information on a medium and retrieving information stored on a medium; and 

Figs. lOA and lOB are flow charts of a method of storing information on a medium 

5 and retrieving the stored information for play back. 

DETAILED DESCRIPTION 
Referring now to the drawings in greater detail, Figure 3 generally depicts a storing 

apparatus 300, in accordance with one illustrated embodiment of the present invention. The 
Y\ apparatus 300 comprises a storage area 3 1 0, a timing field adder 320, a determiner 33 0, a 
ip packet storer 340, and a storage timing generator 360. Timing field adder 320 further 

comprises a timing field storer 322. In the illustrated embodunent, the storage area may be, 
w for example, a computer memory, and the tuning field adder 320, the determiner 330, and the 
^ packet storer, may be implemented in software or firmware executing within a processor 
~ included in the apparatus; however, these elements may, instead, be implemented in 
15 hardware. 

Storage area 310 receives a packet of incoming encoded multimedia information. The 
format of the incoming information can be arranged to follow different specifications, such as 
MPEG-2. Figure 4 illustrates the receipt of packets 105 by storage area 310 over time. Over 
the course of this detailed description, MPEG-2 is used by way of example and is not 
20 intended to limit the application of the present invention. 

Timing field adder 320 adds a time field 324 to each packet 105 of information 
received in storage area 310. The time field 324 includes a 42 bit timing value. Figure 5 
illustrates the addition of time fields 324 to each of the packets 105 over time in the storage 
area 310. 
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Determiner 330 examines each packet 105 of information received in storage area 310 

to determine whether packet 105 contains timing information, for example, a PCR field. 

Timing field storer 322 stores a value of the timing information in packet 105 in 

corresponding time field 324, if determiner 330 finds packet 105 to contain the timing 

5 information and, time field storer 322 resets the value of storage timing generator 360 to the 

value of the timing information. If determiner 330 finds packet 105 to not contain timing 

information, time field storer 322 enters a value from storage timing generator 360 in 

corresponding timing field 324. Once timing field 324 is written, packet storer 340 stores the 

encoded packet 1 05, including the corresponding timing field 324, to a medium. In the 

1 0 illustrated embodiment, the medium may comprise any mechanism that can store data for a 

significant period of time, such as, for example, a floppy disk, hard disk, CD/RW, or optical 

disk. 

Figure 6 is a flow chart illusti-ating an embodiment of a method for storing the packets 
in the medium. In a first act A600, a packet 105 of information is received in storage area 

J 5 3 1 0. In a second act A602, timing field adder 320 adds timing field 324 to packet 1 05 
received in storage area 310. In a third act A604, determiner 330 reviews packet 105 to 
determine whether packet 105 contains timing information. Depending on the finding of 
determiner 330 in act A604, the next act may take one of two paths, an act A606 or acts A608 
and A610. If determiner 330 finds in act A604 that the packet does not contain timing 

20 information, timing field storer 322 stores a value of storage timing generator 360 in 

corresponding timing field 324 of packet 105 in next act A606. If determiner 330 finds 
timing information in packet 105 in act A604, timing field storer 322 stores the value fi-om 
the timing information in timing field 324 of packet 105 in next act A608. At the same time 
as or in sequence with act A608, A610 is performed to cause, time field storer 322 to reset 
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storage timing generator 360 with the value from the timing information in packet 105. Acts 
A600 through A612 are repeated for each packet 105 of information until all of the 
information is stored in the medium. 

Figure 7 illustrates another embodiment of the present invention, a retrieving 
5 apparatus 700 for retrieving information stored in the medium. Retrieving apparatus 700 
comprises a comparer 710, a retrieval timing generator 720, a remover 730, a decoder 740, 
and a receiving mechanism 750. In the illustrated embodiment, the receiving mechanism may 
be, for example, a computer memory, and the comparer 710 and the remover 730 may be 
implemented in software or firmware executing within a processor included in the apparatus 
ro 700; however, these elements may, instead, be implemented in hardware. 

Retrieval timing generator 720 maintains an internal timing clock over the course of 
the retrieval method. Retrieval timing generator 720 may comprise an appropriate timing 
mechanism capable of being reset. Receiving mechanism 750 receives a packet 1 05 of 
information read from a medium. Comparer 710 compares the value in the timing field 324 
15 with the value in receivhig timing generator 720. The timing field 324 mcludes a 42 bit 

timing value. Remover 730 removes corresponding timing field 324 from packet 105 when 
comparer 710 finds the fransmission time to be appropriate and outputs packet 105 to decoder 
740. In the illusfrated embodiment, decoder 740 is an MPEG-2 decoder, however, decoder 
740 can be any decoding mechanism appropriate for decoding the encoded information. 
20 Figure 8 illusfrates an embodiment of a method for retrievuig multunedia information 

stored in the medium. In a first act A800, receiving mechanism 750 receives packets 105 of 
encoded information read from a medium. In this embodiment, packets 105 are read and 
received by receiving mechanism 750 in a "first in, first out" manner such that packets 105 
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received by receiving mechanism 750 from the medium first are the first to leave receiving 
mechanism 750. 

In a second act A810, comparer 710 compares the values in timing field 324 and 
retrieval timing generator 720. When comparer 710 finds the values in timing field 324 for a 
certain packet 105 and retrieval timing generator 720 to be equal or to be within a 
predetermined value earlier than the value of the retrieval timing generator 720, remover 730 
at A820, removes timing field 324 from the certain packet 105 and outputs the packet to 
decoder 740. If the clock rate of the storage timing generator 360 is faster than the encoder 
clock rate, all packets between two packets having timing information could not be delivered 
before the next packet with timing information arrives. Therefore, it is preferable for storage 
timing generator 360 to release the packets at a predetermined amount earlier than the stored 
value in timing field 324. 

Figure 9 illustrates one embodiment of a storing and retrieval apparatus 900 for 
storing multimedia information in an appropriate medium and for retrieving the stored 
information for playback with a certain level of accuracy. Apparatus 900 includes a storage 
area 3 10, a timing field adder 320, which includes a timing field storer 322, a determiner 
330, a packet storer 340, a medium 950, a storage timing generator 360, a comparer 710, a 
retrieval timing generator 720, a remover 730, a decoder 740, and a receiving mechanism 
750. As mentioned earlier, in the illustrated embodiment, the storage area may be, for 
example, a computer memory, and the timing field adder 320, the determiner 330, and the 
packet storer, may be implemented in software or firmware executing within a processor 
included in the apparatus; however, these elements may, instead, be implemented in 
hardware. Fiirthermore, the receiving mechanism 750 may be, for example, a computer 
memory, and the comparer 710 and the remover 730 may be implemented in software or 
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firmware executing within a processor included in the apparatus 700; however, these 
elements may, instead, be implemented in hardware. 

The elements of storage and retrieval apparatus 900 perform the functions of 
corresponding elements in the previously described embodiments of the present invention in 
5 order to achieve storage and retrieval of multimedia data. 

Figures lOA and lOB explain the processing performed in the embodiment of Fig. 9. 
hi a first act AlOOO, storage area 310 receives encoded packets 105 of multimedia 
information from an encoder. In a second act Al 010, timing field adder 320 adds and timing 
field storer 322 stores a timing field 324 to the each packet 105 received in storage area 310. 
To While the illustrated embodiment attaches timing field 324 to the front of each packet 105, 
~ timing field 324 may be attached in any appropriate position. 

For each packet 105, determiner 330 reviews the contents of packet 105 to identify 
-~ whether packet 105 contains timing information in a next act A1020. If packet 105 does not 
= - contain the timing information, time field storer 322 sets timing field 324 to the 
Q corresponding value in storage timing generator 360 in a next act A 1030. 

If packet 105 does contain timing information, two actions occur. First, timing field 
324 is set to the value from the timing information in packet 105 in a next act A1040. 
Second, storage timing generator 360 is reset to the timing information value in packet 105 in 
a further act A1050. Note that acts A1040 and A1050 can occur simultaneously or 
20 sequentially. 

Once timing field 324 contains the appropriate value, packet 105 is stored in mediimi 
950 in a next act A1060 by packet storer 340. The medium 950 may comprise any of the 
media forms described earher. 
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When retrieval of the stored information is desired, retrieving mechanism 750 reads 
encoded packets 105, including timing field 324, firom the medium 950 in a next act A1070. 
Retrieval timing generator 720 initially sets the value in timing field 324 to the value of the 
first packet read. As packets 105 are read fi"om medium 950, comparer 710 compares the 
value in timing field 324 of each packet 105 with the value in retrieval timing generator 720 
in a next act A1080. When comparer 710 finds that the value in one of the timing fields 324 
is a predetermined amount less than the value in retrieval timing generator 720, comparer 710 
indicates to remover 730 that transmission time for packet 105 has been reached. In a next 
act A1090, remover 730 removes timing field 324 firom the packet 105 and outputs the packet 
105 to decoder 740 in an act A 1095. 

While the invention has been described by way of example embodiments, it is 
understood that the words which have been used herein are words of descriptions, rather than 
words of limitation. Changes may be made, within the purview of the appended claims, 
without departing firom the scope and spirit of the invention in its broader aspects. Although 
the invention has been described herein with reference to particular structures, materials, and 
embodiments, it is imderstood that the invention is not limited to the particulars disclosed. 
The invention extends to all equivalent structures, mechanisms, acts, and uses, such as are 
within the scope of the appended claims. 
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We claim as our invention: 

1 . A method for storing multimedia information on a medium, comprising: 

receiving encoded packets of the multimedia information, a subset of the encoded 
packets including timing information arriving at least every predetermined time period; 

adding storage timing fields to respective corresponding encoded packets; 

when a corresponding encoded packet does not include the timing information, storing 
a value from a timing generator into a given storage timing field; 

when the corresponding encoded packet includes the timing information, storing a 
value from the timing information of the corresponding encoded packet into the given storage 
timing field and resetting the value in the timing generator; and 

storing the corresponding encoded packet onto the medium. 

2. The method of claim 1, wherein the received encoded packets are in an MPEG2 

format. 

3. The method of claim 1, wherein the storage timing field includes a 42 bit timing 

value. 

4. The method of claim 1, wherein the predetermined time period is 100 milliseconds. 
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5. The method of claim 1, wherein the resetting of the value in the timing generator 
comprises setting the timing generator to the value in the timing information. 

6. A method for retrieving multimedia information stored on a mediimi, comprising: 
reading a signal recorded on the medium, the signal representing encoded packets of 

multimedia information, a respective corresponding encoded packet including a given first 
timing information in a storage timing field; 

comparing the given first timing information in the storage timing field to a timing 
value fi-om a timing generator; 

removing the given storage timing field fi"om the respective corresponding encoded 
packet and outputting the respective corresponding encoded packet to a decoder when the act 
of comparing indicates that a respective transmission time has been reached. 

7. The method of claim 6, wherein the respective transmission time is a time which is 
a predetermined time period earlier than a time indicated by the first timing information. 

8. The method of claim 6, wherein a subset of the encoded packet include second 
timing information outside of the storage timing field. 

9. The method of claim 6, wherein the encoded packet output to the decoder is in an 
MPEG2 format. 

10. The method of claim 6, wherein the storage timing field includes a 42 bit timing 

value. 
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1 1 . An apparatus for storing multimedia information on a medium, comprising 
a storage area for storing a received encoded packet of a plurality of encoded packets, 
the encoded packets including the multimedia information, and a subset of the encoded 
packets including timing information arriving at least every predetermined time period; 

a timing field adder to add a storage timing field to the encoded packet in the storage 

area; 

a timing generator; 

a determiner to determine whether the encoded packet in the storage area includes the 
timing information; 

a packet storer for storing the encoded packet, including the storage timing field, onto 
the medium, wherein: 

the timing field adder includes a timing field storer for reading and storing a value of 
the timing information into the storage timing field and resetting a value in the timing 
generator when the determiner determines that the encoded packet in the storage area includes 
the timing information, and the timing field storer for reading and storing the value of the 
timing generator into the storage timing field when the determiner determines that the 
encoded packet in the storage area does not include the timing information. 

12. The apparatus of claim 11, wherein the received encoded packet is in an MPEG2 

format. 

13. The apparatus of claim 11, wherein the storage timing field includes a 42 bit 
timing value. 
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14. The apparatus of claim 11, wherein the predetermined time period is 100 
milliseconds. 

15. The apparatus of claim 11, wherein when the timing field storer resets the value 
in the timing generator, the timing generator is reset to the value in the timing information. 

16. An apparatus for retrieving multimedia information stored on a medium, the 
apparatus comprising: 

a receiver for receiving a read signal from the medium, the signal representing 
encoded packets of multimedia information, respective corresponding encoded packets 
including a given first timing information in a storage timing field; 

a timing generator; 

a comparer for comparing the given first timing information in the storage timing field 
to a timing value from the timing generator; 

a remover for removing the storage timing field from the respective corresponding 
encoded packet and outputting the respective corresponding encoded packet to a decoder 
when the comparer indicates that a respective transmission time has been reached. 

17. The apparatus of claim 16, wherein the respective transmission time is a time 
which is a predetermined time period earlier than a time indicated by the first timing 
information. 
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18. The apparatus of claim 16, wherein a subset of the encoded packets include 
second timing information outside of the storage timing field. 

19. The apparatus of claim 16, wherein the respective corresponding encoded packet 
output to the decoder is in MPEG2 format. 

20. The apparatus of claim 16, wherein the storage timing field includes a 42 bit 
timing value. 

21 . A method for storing and retrieving multimedia information, comprising: 
receiving encoded packets of the multimedia information, a subset of the encoded 

packets including timing information arriving at least every predetermined time period; 

adding storage timing fields to respective corresponding encoded packets; 

when the corresponding encoded packet does not include the timing information, 
storing a value fi-om a receive timing generator into a given storage timing field; 

when the corresponding encoded packet includes the timing information, storing a 
value fi-om the timing information of the corresponding encoded packet into the given storage 
timing field and resetting the value in the receive timing generator; and 

storing the corresponding encoded packet onto a medium; 

reading a signal recorded on the medium, the signal representing encoded packets of 
multimedia information; 

comparing a value in a given storage tuning field of a respective read corresponding 
encoded packet to a value from a send timing generator; and 
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removing the given storage timing field from the read respective corresponding 

encoded packet and outputting the respective corresponding encoded packet to a decoder 

when the act of comparing indicates that a respective transmission time has been reached. 

22. The method of claim 21, wherein the received respective corresponding encoded 
packet and the outputted respective corresponding encoded packet are in an MPEG2 format. 

23. The method of claim 21, wherein the storage timing fields include a 42 bit timing 

value. 

24. The method of claim 21, wherein the predetermined time period is 100 
milliseconds. 

25. The method of claim 21, wherein the respective transmission time is a time which 
is a second predetermined time period earlier than a time indicated by the value in the 
respective storage timing field. 

26. An apparatus for storing multimedia information to a medium and retrieving the 
multimedia information from the medium, the apparatus comprising: 

a storage area for storing a received encoded packet of a plurality of encoded packets, 
the encoded packets including the multimedia information, and a subset of the encoded 
packets including timing information arriving at least every predetermined time period; 

a timing field adder to add a storage timing field to the encoded packet in the storage 

area; 
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a receive timing generator; 

a determiner to determine whether the encoded packet in the storage area includes the 
timing information; 

a packet storer for storing the encoded packet, including the storage timing field, onto 
the medium; 

a receiver for receiving a read signal from the medium, the signal representing the 
encoded packet of multimedia information, the encoded packet including the storage timing 
field; 

a send timing generator; 

a comparer for comparing the value in the storage timing field to a timing value fi-om 
the send timing generator; 

a remover for removing the storage timing field from the encoded packet and 
outputting the encoded packet to a decoder when the comparer indicates that a respective 
transmission time has been reached, wherein: 

the timing field adder includes a timing field storer for reading and storing a value of 
the timing information into the storage timing field and resetting a value in the receive timing 
generator when the determiner determines that the encoded packet in the storage area includes 
the timing information, and the timing field storer for reading and storing the value of the 
receive timing generator into the storage timing field when the determiner determines that the 
encoded packet in the storage area does not include the timing information. 

27. The apparatus of claim 26, wherein the received encoded packet and the outputted 
encoded packet are in an MPEG2 format. 
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28. The apparatus of claim 26, wherein the storage timing field includes a 42 bit 
timing value. 

29. The apparatus of claim 26, wherein the predetermined time period is 100 
milliseconds. 

30. The apparatus of claim 26 wherein the respective transmission time is a time 
which is a second predetermined time period earlier than a time indicated by the value in the 
respective storage timing field. 

3 1 . The apparatus of claim 26, wherein when the timing field adder resets the value in 
the receive timing generator, the receive timing generator is reset to the value of the timing 
information. 

32. A machine-readable medium having recorded therein machine-readable 
information, such that when the machine-readable information is read and executed by a 
processor within a storage device for storing multimedia information, the processor is caused 
to direct the storage device to: 

receive encoded packets of the multimedia information, a subset of the encoded 
packets to include timing information arriving at least every predetermined time period; 

add storage timing fields to respective corresponding encoded packets; 

when the corresponding encoded packet does not include the timing information, store 
a value fi-om a timing generator into a given storage timing field; 
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when the corresponding encoded packet includes the timing information, store a value 
from the timing information of the corresponding encoded packet into the given storage 
timing field and reset the value in the timing generator; and 

store the encoded packet onto the medium. 

33. The machine-readable medium of claim 32, wherein the received encoded packets 
are in an MPEG2 format. 

34. The machine-readable medium of claim 32, wherein the given storage timing 
field includes a 42 bit timing value. 

35. The machine-readable medium of claim 32, wherein the predetermined period is 
100 milliseconds. 

36. A machine-readable medium having recorded therein machine-readable 
information, such that when the machine-readable information is read and executed by a 
processor within a storage device for retrieving stored multimedia information, the processor 
is caused to direct the storage device to: 

read a signal recorded on a medium for storing the multimedia information, the signal 
representing encoded packets of multimedia information, the encoded packets including a 
respective first timing information in a given storage timing field; 

compare the respective first timing information in the given storage timing field to a 
timing value from a timing generator; 
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remove the given storage timing field from the respective encoded packet and 

outputting the encoded packet to a decoder when the act of comparing indicates that a 

respective transmission time has been reached. 

37. The machine-readable medium of claim 36, wherein the respective transmission 
time is a time which is a predetermined time period earher than a time indicated by the first 
timing information. 

38. The machine-readable medium of claim 36, wherein a subset of the encoded 
packets include second timing information outside of the given storage timing field. 

39. The machine-readable medium of claim 36, wherein the respective encoded 
packet output to the decoder is in an MPEG2 format. 

40. The machine-readable medium of claim 36, wherein the given storage timing 
field includes a 42 bit timing value. 
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ABSTRACT OF THE DISCLOSURE 


In an embodiment of the invention, a method is provided for storing multimedia 
information to a medium. Encoded packets of the multimedia information are received. The 
encoded packets include timing information in a subset of the encoded packets arriving at 
5 least every predetermined time period. Storage timing fields are added to respective 
corresponding encoded packets. A value from a timing generator is stored into a given 
storage timing field when the corresponding encoded packet does not include the timing 
information. A value from the timing information of the corresponding encoded packet is 
f' stored into the given storage timing field and the value in the timing generator is reset when 
TO the corresponding encoded packet includes the timing information. The encoded packet is 
ii then stored onto the medium. In another embodiment, a method is provided for retrieving 
t: multimedia information stored on a mediiim. A signal recorded on the medium is read, the 
If signal representing encoded packets of multimedia information. A respective corresponding 
5; encoded packet includes a given first timing information in a storage timing field. The given 
15 first timing information in the storage timing field is compared to a timing value from a 

timing generator. The given storage timing field from the respective corresponding encoded 
packet is removed and the respective corresponding encoded packet is output to a decoder 
when the comparing of the first timing information and the timing value indicates that a 
respective fransmission time has been reached. 
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DECLARATION FOR PATENT APPLICATION 

As a below named inventor, we hereby declare that: 

Our residence, post office address and citizenship are as stated below next to our 

names. 

We believe that we are the original, first and joint inventors of the subject matter 
which is claimed and for which a patent is sought on the invention entitled STORING 
AND RETRIEVING ENCODED DATA STREAM WITH SPECIFIED TIME OF 
DELIVERY ON A HARD DISK, the specification of which 

_X_ is attached hereto. 

was filed on as Application Serial No . , 

and was amended by on . 

We hereby state that we have reviewed and understand the contents of the above- 
identified specification, including the claims, as amended by any amendment referred to 
above. 

We acknowledge the duty to disclose information which is material to the 
examination of this application in accordance with Title 37, Code of Federal Regulations, 
Section 1.56(a). 

We hereby claim foreign priority benefits under Title 35, United States Code, 
Section 119 of any foreign application(s) for patent or inventor's certificate listed below 
and have also identified below any foreign appUcation for patent or inventor's certificate 
having a filing date before that of the application on which priority is claimed: 

Prior Foreign Applications Priority Claimed 

NONE 
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(Number) 


(Country) (Day/Month/Year Filed) 


Yes No 


(Number) 


(Country) (Day/Month/Year Filed) 


Yes No 


We hereby claim the benefit under Title 35, United States Code, Section 1 19(e) of 
any United States provisional application(s) listed below: 


We hereby claim the benefit under Title 35, United States Code, Section 120 of 
any United States applications(s) listed below and, insofar as the subject matter of each of 
the claims of this application is not disclosed in the prior United States application in the 
manner provided by the first paragraph of Title 35, United States Code, Section 1 12, 1 
acknowledge the duty to disclose material information as defined in Title 37, Code of 
Federal Regulations, Section 1 .56(a) which occurred between the filing date of the prior 
application and the national or PCT international filing date of this application. 

NOT APPLICABLE 


(Application Serial No.) (Filing Date) (Status) 


(Application Serial No.) (Filing Date) (Status) 

We hereby declare that all statements made herein of our own knowledge are true 
and that all statements made on information and belief are believed to be true; and 
further that statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of 
Title 18 of the United States Code and that such willful false statements may jeopardize 
the validity of the application or any patent issued thereon. 
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Filing Date 
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On behalf of Quantum Corporation, Assignee of our entire right, title and interest, 
we hereby appoint the following attomey(s) and/or agent(s) with full power of 
substitution to act exclusively for Quantum Corporation to prosecute this application and 
transact all business in the Patent and Trademark Office connected therewith; 
JONATHAN B. PENN, Registration No. 32,587, HENRY J. GROTH, Registration No. 
39,696. Please address all correspondence and communications to: 

HENRY J. GROTH 
Patent Law Manager 
Quantum Corporation 
500 McCarthy Blvd. 
Milpitas, CA 95035 
Telephone (408) 894-5425 

All telephone calls should be directed to HENRY J. GROTH, telephone number 
(408) 894-5425. 

Full Name of Inventor: GAETANO BONFIGLIO 
Inventor's Signature: ^^^^^^^F^w^ 
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Inventor's Residence: 56 Blue Coral Terrace, Fremont, CA 94536 
Citizenship: USA 

Post Office Address: Same as residence address above. 



Full Name of Inventor: KURUS AMY MUNIAPPAN 

Inventor's Signature: ^^^jijvSX t ^ . 
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Inventor's Residence: 6527 Skyfarm Drive, San Jose, CA 95120 
Citizenship: India 

Post Office Address: Same as residence address above. 
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Full Name of Inventor: <: — <rRUNG NGUYEN 
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